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Executive Summary

The Regional Haz@RH) Program was established 6gngressinderSections 169A ah169B ofthe Clean
Air Act with thegoal ofrestoringvisibility to natural conditionst allmandatoryClass federalareas This
program relies orcollaboration betweethe U.S Environmental Protection Agend§PA), states, and
Federal Land Manage(ELMs) to meetperiodic goaldoward reachingatural conditions by 2064. States
are required to submitnplementation plans that addressibility impairment at all Class | aredsboth
thosewithin thestateand thoseutside the state thatay be affeted by emissiosources within the state.
This document serves #se comprehensiveeriodicrevisionand progress repat O k | a h &Regirials
Haze (RH)stateimplementation plaSIP)for the Second Planning Peridtiereinafterthis document is
refered to as thé&lanning Period 2 RH SIPas required b0 C.F.R.§ 51.30§f).

Okl ahomaés only Class | area i(WMWAN bcatdd icCGomanche Mo u n't
County. Visibility conditions are measured kair sample analysis from an Indégency Monitoring of

Protected Visual Environments (IMPROVHEpnitor located at the Wichita Mountains Wildlife Refuge.

The Oklahoma Department of Environmental Quality (DEQ) also aeslyotentiagéffectson visibility by

Oklahoma sourceat nearby Clas | areas in Texas, Arkansas, and MissdDgtailed analysis of the
monitoring data reveals a majority contribution from particulates of sulfate and nitrate. Anthropogenic
emissions tht correlate to sulfate and nitrate particulates area®@NOy, resgctively.

Oklahomasubmitted a comprehensive S¥¥ision covering Planning Period 1 (262018) on February
18, 201Q(hereinafter referred to as the Planning Period 1 RHi8tRliringcontrolmeasures thaesulted

in substantialisibility improvementfar outpacinghe uniform rate of progresor the WMWA. Recent
monitoring datafor visibility conditions at the WMW exhibits thesignificantprogressoward natural
conditionsthat has already occurredThe most arrent data through the year 20%Bows visibility
conditions at the WMWA areloser to a reasonable progress goal for 2028 the2018 reasonable
progress goahs established by DEEmissions of S@andNOy have decreased substantially in the last
decade. Air quality programsincluding the CrossState Air Pollution Rule (CSAPRInd New Source
Performance Standards (NSP$&dntinue toreduce emissions nationwide to the benefit of visibility
conditions at Class | areas/ore favorable economics fand significant investments tleaner aergy
andtransportatiorhavealso playda role inemission reductions across ttwuntry. DEQ expects these
trends to continue throughout tipisnningperiod, resulting inmuchimproved visibility conditions at Class

| areasjncluding the WMWA.The gaph below further demonstratégse conclusions, particularly that
Ok | a h project@dyprogress is below the adjustglidepathat theend of Planning Period 2.
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Figure ES-1: EPA's Projected 2028 mpairment (20% Most Impaired Days)
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As statedabove, tis graph demonstrates the reductions made during Planning Period 1 and the reductions
expected in Planning PeriodptaceO k | a h projectédserogresdelow the adjusted glidepath at the end
of Planning Period 2 in 2028.

The Regional Haze Rule (RH Rulsgts forth requirement®r implementation othe Regional Haze
Programunder the Clean Air Adfspecifically, the most recent iteration of the ruleblmied in 82 Fed.
Reg. 3078 (Jan. 10, 201 and found in 40 C.F.RRPart 51, Subpart PAmong the updies in the most
recent amendments to tR& Rulewasthe inclusion of a progress report elemarthe Planning Period 2
RH SIPdue July 31, 2021Jnder the RH Rulehke periodidRH SIP revisions also serve as progress reports.
This Planning Period 2 RH Bland progress report covethe time since the last progress report was
submitted September 28, 201@hrough the year ofhe mostrecenly availabledata(i.e., 2019). All
emission control requirements established dulagnning Period have been imlpmented as prescribed.
Monitoring data reveal thalanning Period mission control requirementgere sufficient to make
reasonable progress in visibility improvemanaffected Class | areas

Preparation for Planning Period(20182028) begaras aregionally collaborative procesamong the
Central States Air Resources Agencies (CenSAHRZissions thatancontribute to visibility impairment
canoriginatethousand®f miles away TheRH Rule changemade in 2017acknowledge andllow for
the factthatstates have little or no influeno®er internationatontributions and therefore should not be
required to corpensatéor suchinternational contributions. 82 Fed. Reg. 3107, footnote HaG/ever, the
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2017 RH Ruleequires coordination amongtates in proximityto Classl areasas a necessityor making
reasonable progres€enSARAcontracted with RamboelEnviront o pr o d u-ofé nd n UAE@hrc e a
studyon pointsource contributions to visibility impairmentThis study considered facility eissions,
distance from Class | areas, andflw patterns to produce a measure of a sdsrtikelihood toaffect
visibility conditions.

Based on results of the AOI study, DEQ seledt2dacilitiesto conductfurther analys on potentiafor
emissioncontrols. This analysisonsiderdour factors asrequired under 40 C.F.R8 51.308f)(2)(i) (i.e.,

t h furfactoran a | y $hefeur-factoranalysis consists dhefollowing factors:1) cost ofcompliance
2) time necessary to implemecompliance 3) energy and neair quality impacts of compliance; 4)
remaining useful life of the sourc@his analysigyuides decisionghrough the development of a lotgrm
strategy for reducing visibilitympairment at the WMW/Aand other Class | areas

Consideing theadvancegbrogress toward natural conditions thus fartitne remaining iplanning period
2 (20187 2028, andthe results of the fodfiactor analyss, DEQ selected a longerm strategythat
recognizesndreliesin large part upntheexistingpollution control programand clearenergy technology
advanceghat haveresulted inand will continue taesult inadvancedrogress As olderemission units
continue to be replaced or retire, emission reductions will likely continue along the reswld. fin
addition, the longerm strategyincorporatesontrols and shutdowns agreed to as part ofdbefactor
analyses.

As allowed by the RH Rule, DE@ill request an adjustment to the naturab n d i \isibilitynirdex at

the WMWA to account for eissions from wildlandprescribedfires and international sourcesThe
resultinguniform rate of progress (URP) trendlipkces the visibility index data point for 20281at.36
deciviews. EPA conducteghotochemical modelinthatprojected visibility caditions at Class | areas for
2028. The projections, based on existing controls and enforceable shutdmwiosed avisibility index

for the WMWA of 1693 deciviewson the20% most impaireddaysin 2028 DEQ concurs withthis asa
justified, reasonablassessment amulojectionof visibility conditions at the WMWAand therefore adopts
1693 deciviewson the20% most impairediays as a reasonable progress goal for visibility at the WMWA
in 2028.

1. Visibility 7 Clean Air Act Goals an&egional Haze Rule
Section 169A of the Clean Air ACCAA) Amendments of 1977 sets the following national visibility goal:

Congresshereby declares as a national goal the prevention of any future, and the
remedying of any existing impairment of visibility in mandatory Cldasderal areas
which impairment results from mamade air pollution.

EPA promulgatedO CFR Part 51Subpart R Protection of Visibility effective August 30, 199%o set

the pathto meetthe CAAGs national visibility goals.Subpart Palso known ashie RH Ruleestablished a

goal of reaching natural visibility conditions at all Federal Class | arga®064 and sets forth the
requirements for statds address visibility impairmentefined as any humanly perceptible difference
between actual visibtly and natural visibility due tair pollution fromanthropogenic sourceStates must

address regional haze in each mandatory Class | Federal area located within the State and in each mandatory
Class | Federal area located outside the State which mdfebied by emissions from within the Sta4®.

C.F.R. § 51.308.

The RH Rule requéd states to develop and submit to EPA for approval a comprehensive Regional Haze
State Implementation Plan (SJRpvering the initial planning period (20082018), with acomprehensive
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review and revision every ten years thereaft€éhe most recent aemdment to the RH Rule, effective

January 10, 201pushed thé’lanning Period 2 RI$IP due datdrom July 31, 20180 July 31, 202182
Fed.Req.3078 Januaryl0, 201).A det ai | ed hi st oSiPycandbé foubkin Settionrba 6 s R
herein.

In its October 1, 2020 letter, EPA appr oxbled Okl al
Efficient Transportation Equity Act of 2005 (SAFET
programs in certain areas of Indian Country. €Fane, the scope of this request includes the portions of

I ndian Country coaé¢red BYyvEPADS &Kppria Stittds SAF
22, 2020. Through the SAFETEA request, the State sought approval to administer environmeatakprog
throughout the State consistent with the extent to which the programs were administeee8taye prior

to the U.S. Supreme Courtds recent decision in |
SAFETEA request, the State of Oklahoma did sexk to expand its historic regulatory jurisdiction and
specifically excluded tribal trust larftbm its requesti-or the purposes ofigPlanning Period RH SIP,

DEQ intends to request information and seek reductions as necessary to meet the go&lsi ke in

accordancsvith EPA'sOctober 1, 2020approval

2. Class | Areas

Federally designateClass | areas includwtional parks and wilderness aréaartions of national forests
and national wildlife refugedhat attractoutdoor enthusiasts and visitgrearround. One ofthe many
appeals of these ardasheincredible views of the beafii landscaps To ensurghatthesespecialplaces
retain their beautythe RH Rule requireair pollution control agenciesork to reducanan-made pollution
that causewisibility impairment. The RH Rule requires states to analyisbility degradationat their
Class | areasrom hazecausing emissia Statesare alsorequired toconsider the effects of emission
sources irtheirterritorial jurisdictionat Class | areas iother states.

21.0kl ahomadés Cl ass | Ar e a
The Wichita Mountains Wilderness Ard/MWA), located in Comanche County, Oklahgnvathe
Wichita Mountains National Wildlife Refuge i s t he st at eTesUS &ishlagd Wadlifa s s | é

Service (FWS)a Federal Lan#lanage (FLM), manages the WMWA.

2.2. Class | Areapotentiallyimpacted ly Oklahoma sources
The Regional Haze Rule requires stateaddress visibility impairment for each Class | area within the
stateandfor each Class | area located outside the state that may be affected by emissions from4Be state.
C.F.R. 8 51.308Through consultation wih states nd DE Q6 s divemeardynClaksy aréaswere
identified for potentialisibility impactsfrom the transport of pollutants fro@klahomaemissionsources.

Table 2-1: Class | Areas considered for potential affects by Qkhoma sources

Class | Area State
Caney CreekVilderness Area Arkansas
Upper BuffaloWilderness Area Arkansas
HerculesGladeswilderness Area Missouri
Guadalupe Mountaindational Park Texas
Big BendNational Park Texas

Section6 hereindescribs the method DEQ useduring thePlanning Period RH SIP developmento
identify Oklahoma emission sources with the potentiainfigrairing visibility at the WMWA and/or Class

| areas in surrounding states. Using the same method, DEQ identified emissioes docated outside
Oklahoma with the potential fampairing visibility at the WMWA. During the consultation process with
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surrounding state$or Planning Period RH SIP developmentDEQ requested that the sources be
considered for further analysisthecorresponding staie RH SIP development.

3. Visibility Monitoring

An Interagency Monitoring of Protected Visual Environments (IMPROVE) maretstablished at the
Wichita Mountaingn 2001 fulfills the monitoring requiremesfor Oklahomaestablished byheRH Rule.
Visibility conditions are calculated from sample observations taken at the monitortlenesgtays. The
observation period of 2062004 provide®aselinevisibility conditionsatevel Class | aregandtherefore
theaverage ofhe value fothese years (2000004) is listed in Tables B through 38 asfiBaselined The
most recently available-$ear period of IMPROVE data for measuring progress towardalatoinditions
for this planning periods 20152019. These tables show the arithmetieanof the annual statistics for
the fiveyear period of 2015 to 201%s prescribed by the RRule, the 20% most impaired dagIDs)
and the20%clearest days must be evaluated from a baseline period to current conditions to track progress
toward achiging the goal ohatural visibility conditions by 206disted agiNaturabin Tables 31 through
3-8).

3.1. Visibility Monitoring andChanges in Visibity at the Wichita Mountains

The RH Rulerequireseach stat¢o evaluate its progress toward achieving ratuisibility conditionsat

its Class | arg@). This evaluation requires the State establish natural visibilityconditionsand to
implement a method to collect atolanalyze datdo form the basis of the evaluatiorThe Oklahoma
Planning Period 1 R SIP contained an extensive discussion of natural visibility conditions at the Wichita
MountainsWildernessArea As required by the RH Rule, tlidanning Period RH SIP also included a
monitoring strategy for measuring, characterizing, and reportirgpainal haze visibility impairment that

is representative of all mandatory Class | Federal areas within the StaeIMPROVE monitor
established at the Wichita Mountains in 2001 fulfills the monitoring requirements for Oklahoma established
by theRH Rule. Visibility conditions are calculated from sample observations taken at the monitor every
threedays. Baselingisibility conditions for the WMWA are represented by the observation peri20of

2004. As prescribed by the RH Rule, t@% most impaied days and th20% clearest days must be
evaluated from a baseline period to current conditions to track progress toward achieving the goal of natural
visibility conditions by 2064.The uniform rate of progress (URP) line, drawn from baseline condtoons
natural condition, provides a good illustration for how well the state is making progheskis Planning
Period 2 RH SIP, Oklahomais addng an estimate of visibilitympairmentfrom internationalemissions

and prescribed fires to the estimate afunal conditions tealculate anew 2064visibility target. Oklahoma
recognizes thatrpscribed fire is an important ecological managementtodiplans t@ontinue to support
accommodating the use of prescribed ifiréuture RH planning.

3.1.1.Monitoring Srategy Review

The | MPROVE program began as a cooperative effort
angt atpeol  uti on codhtsoprageami easi quely provides o0b
devel opment of plnayn ifrmprl erneeguitocantalonhaze. Measur emen

i n Mar cThh e2 0O@kllPlarmiogRariod LIRS ItPhor oughl y sumiM&Er ipz @3 otcloé .

The | MPROVE program has made minor adjsusmamelrtas nteal
protocols that result in comparable data for many
mat O&tom@Emoni t oati gy secontinues to rely wupon partic
F o re carrbnt Planning Period 2HS | P, DEQ considers the | MPROVE si
essential and critical to visibility assessment.
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U.S. Fish and Wi Isdelnidf et hSee rfviilctee rp esrasnopnineesl f r om t he
Nucl ear Labor atyoroff &taltiferWn iaviehriesMiBt8 OV E falds ahel ys

Visibility I nformatMIoeEhWWExtc h@Gmlger aMyd nmBkaet & meq idvad ras if
availFaublteher, EPAGs Air Quality SyBE®nastlhohS)t hdeastea bde
to fulfild]l i ts moniRHoRuleanrgd odu ri rgeanti loyn sl amlkdserarnyh eal
assessitnyg waorsdibtilons at the Wi chita Mountains.
DEQormepéryated a monitor in EIIins oCGoeunattye sunatni |1 MF
monitoring pr ogr ammheiDepartnansdf Energy alSekph aodraingean IMPROVE

monitor atits Southen Great Plainglimate observation sitsn 2019.Because of the | ocat
monitor s, t ctheetya pdiorvd adtel ywor el evant to the Wilchita |
federal area.

3.1.2.Monitoring Results

The deter mi natproong roefs sr eaats otnhaeb | Wi chi ta Mountains r
conditions, nat uamtl ocondiett iCdknPaimiogaParid ICRHISIPnc |l ude s

an extensive critical di scussi on hdt niamplrearhe rctoantdii «
uses the strictest natur al comaintdiianmnonasst inmdthe, Ain
withouThefamuwar.y 2017 r eviirsdloandleahsesvativébeu t R H) uR u,lee ¢ o mp
met hod mhat as aés dhsnndw nmethadrclassifies a greater proportion of carbonaceous,

coarse, and fie-soil particulate as naturalA considerable proportion of such particulate matter at the

Wichita Mountains arises from natural events, fires, dust stoamd emissions outside the United States

of America. ForPlanning Period2 Dé&IQetcatstehneet hod speci fied in the Jé
r evi(&iFednReg3078 January 10, 20l7DEMagont i nue t o desaefl orpatbwertdale

conditions in future implementation plans.

For comparison pROdgoasses , datyhse nfoonr 2nedbarzad atytse@ nmho 1t ihlee |
formhetwest dayss tnhohev ZiEirksldtay/s new c atégaorsyt, itmpei r e«
days, now encompasses the days with the most culop
visibility degradation from fi necesrotiaisn tohrrgeasnh ocl dc.
20WMost impaiced dapherweéeplkarel at2ovaydewiah dhiska
smoke or blowing dust and 2GiWdtatcescchpihicmedve ¥ dar ,0t rha
include dayy Wwigh swlufSwmaal 6ér ni tr atme plarytsi caullsaot ef eh:
dense smoke or dust.

Significant | mp20OoWceaste nitthpdgusr rientgt K chet d ey @ldeadn ent d L

days during each yearegemnferadmpylRiHnRda& 2IBi®sh Stolome g d e ¢
38shaw2e0 Wl ear endtst & mighaaziideessls wed hn asl averages for
T hRH Rgeherlly requiresome improvemenh the 20% most impairediays and no degradation

visibility for the 20%clearest daysBelow is a discussion &ayleigh scatter anglach particulate species

thatlimit visibility at the Wichita Mountainf ot e t hat data from 200d9tias not
fraoame,9gRMd wlaes i ndaanlidsd atoé report edcdtiamatslkee | MPROVE

3.1.3.Rayleigh Scatter

The IMPROVE protocol represents Rayleigh scattering as a constant, contributvhg™1to visibility
degradation at the Wichita Mountains on account of elevation. Rayleigh scattering fesul the
interaction of light and the molecules of the atmosphatkisitherefore a natural occurrence. Rayleigh
scattering varies slightly with atmpiseric pressure, humidity, cloud cover, and temperature structure, but
this protocd currently ignoresuch variation.
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3.1.4.Saline Particulate

The IMPROVE protocol approximates saline particulate with chloride and chlorine measurements. The
protocol assumethat saline particulate arises exclusively from natural sources, generally from breaking

ocean wavesBecause the Wichita Mountains lie a significant distance from the nearest ocean, saline
particulate rarely contributes noticeably to visibility degradatithe apparent decline in saline particulate

in Table3-1 may reflect refinements and changes in @il methods rather than an actual phenomenon.

Table 3-1: Saline Particulate at the Wichita Mountains

20% Clearest 20% Most Impaired 20% Haziest

Annual Average

Year Days Days Days

egn® | Mm?! | ¢ gn® | Mm? e gn?3 Mmt egnd| Mm?

2001 A2 .6
2002 A 3 .06 .32 A1 4 A 4
2003 A .6 .10 5 A .6 A .6
2004 .05 .25 .073 .39 A3 7 .08 43
2005 .02 A2 .047 .25 .04 21 .04 .20
2006 .02 .09 .045 .23 .05 .26 .08 42
2007 .037 .20 .067 .35 .07 .37 .10 .56
2008 .05 3 .066 .35 .08 .45 .09 5

2009 .040 21
2010 .03 .18 .040 21 .04 24 .04 22
2011 .04 .20 .067 .35 .09 48 .09 .50
2012 .015 .08 .0602| .313 .062 .33 .065 .35
2013 .01 .07 .051 | .274 .09 .50 .09 A7
2014 .017 .090 .055 | .294 .082 43 .10 .55
2015 .02 A1 .049 | .260 .058 .30 .09 46
2016 .012 .06 .040 21 .041 .22 .049 .26
2017 .005 .03 .036 19 .048 .27 .042 23
2018 .018 .10 .050 .26 .06 .32 .07 37
2019 .04 .20 .074 .39 A1 .60 .25 1.3
Baseline .07 4 .088 A7 .10 5 .08 5
20152019 .02 10 .050 | .263 .06 .34 10 52
Natural .07 4 .088 A7 .08 5 .08 5

3.1.5.Coarse Particulate

IMPROVE monitors include &oarse particulat€PMig) module, which samples PM with aerodynamic

diameter less than E0m, afinedparticulate PM..s) module, which samples PM with aerodynamic
diameter less than266m. The pr ot ocol includes gravimetric an
describs the difference between the masses of these two samples. The incoeassarPM during 2011,

2012, and 2014, shown Trable 32, resulted from an increased prevalence of dust storms, associated with
drought. Dendroclimatic analyses and other largnclimate records from the Oklahoma area suggest that

a relatively drier gmate prevailed in previous centuries.

Table 3-2: Coarse Particulate Matter at the Wichita Mountains

20% Clearest 20% Most Impaired 20% Haziest
Annual Average
Year Days Days Days
€g 3 Mm? | eg 3 Mm? €g>m Mm €g > Mmt
2001 8.2 4.9
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20% Clearest A 20% Most Impaired 20% Haziest
nnual Average

Year Days Days Days
e€g 3 Mm?! | eg 3 Mm?! €eg*m| Mm? €g 3 Mm?!
2002| 4.25 2.5 7.3 4.4 5.7 3.4 9.2 5.5
2003| 5.57 3.3 7.4 4.5 4.7 2.8 7.0 4.2
2004, 3.8 2.3 6.3 3.8 4.9 2.9 7.1 4.3
2005/ 5.9 3.6 7.4 4.5 6.3 3.8 9.1 5.4
2006/ 5.85 35 8.5 5.1 6.6 3.9 121 7.3
2007, 3.83 2.3 6.6 4.0 5.6 3.4 7.3 4.4
2008 3.92 2.4 7.0 4.2 5.6 3.3 7.8 4.7

2009 7.1 4.3

2010, 4.60 2.8 7.5 4.5 5.8 3.5 6.5 3.9
2011 5.25 3.2 10.9 6.6 9.2 5.5 14.9 8.9
2012 6.29 3.8 10.02 | 6.0 7.7 4.6 13.3 8.0
2013 3.90 2.3 7.0 4.2 7.4 4.5 10.1 6.0
2014| 6.23 3.7 10.2 6.1 6.9 4.1 15.7 9.5
2015, 3.99 2.4 7.8 4.7 7.8 4.7 12.0 7.2
2016 5.55 3.3 7.5 4.5 6.0 3.6 10.1 6.1
2017, 5.1 3.1 7.2 4.3 7.4 4.4 8.4 5.0
2018, 4.3 2.6 7.9 4.8 6.8 4.1 9.3 5.6
2019 5.00 3.0 7.8 4.7 5.3 3.2 11.7 7.0
Baselne| 4.6 2.73 7.3 4.39 5.10 3.06 7.7 4.6
20152019] 4.7M 2.87 7.7 4.60 6.67 4.00 103 6.2
Natural 1.9 1.1 3.0 1.8 3.0 2.0 3.0 2.0

3.1.6.Fine SoilParticulate

The IMPROVE protocol estimates firsmil particulate from Alminum Siicon, Cdcium, Iron, and
Titanum measurements from tH&M.s module. Considerable fine soil arrives at the Wichita Mountains

via intercontinental transport from the Sahara, especially during the late spring and early summer months.
Saharan dust exhibitonsiderable interannual variliy but reaches Oklahoma in noticeable quantities
almost every year. This transport phenomenon deposits considerable important minerals onto the soils,
offsetting leaching and runoff from heavy rains. These minerals cotgrib the flourishing of natarand
agricultural vegetation throughout the Caribbean, Central America, and the American South and even at
and near the Wichita Mountains. The new protocols classify the more extreme dust storms as primarily
natural but sti classify some probably natirdust as anthropogenic. Dust storms of North American origin
consist principally of coarse matter and unmeasured large sand particles but still result in slightly elevated
fine soils.Table 33 shows statistics about firsil particulate matter.

Table 3-3: Fine Soil Particulate Matter at the Wichita Mountains

20% Clearest 20% Most Impaired 20% Haziest
Annual Average
Year Days Days Days

€9 3 Mm? | gg 3 Mm? €g-3m| g >m Mm? | g€g 3n
2001 .98 .98
2002 .261 .261 .79 .79 595 .60 787 .79
2003 .375 .38 849 | .85 .50 .50 .86 .86
2004| .299 .299 .82 .82 519 .52 Jq17 72
2005| .438 44 .65 .65 .555 .55 .718 72
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20% Clearest A 20% Most Impaired 20% Haziest
nnual Average
Year Days Days Days
e€g 3 Mm?! | eg 3 Mm?! eg-3m| g 3m Mm?! | eg 3n
2006/ .516 .52 .98 .98 .698 .70 1.51 1.51
2007| .330 .330 .87 .87 .553 .55 1.09 1.09
2008| .389 .39 .996 | 1.00 .613 .61 1.30 1.30
2009 .879 | .88
2010| .632 .63 1.00 | 1.00 .833 .83 .870 .87
2011 .346 .346 .94 .94 .68 .68 1.04 1.04
2012| .531 .53 1.33 | 1.33 .548 .54 1.13 1.13
2013| .258 .258 91 .91 449 .45 1.47 1.47
2014| .504 .50 1.33 | 1.33 .64 .64 1.94 1.94
2015| .256 .256 1.03 | 1.03 .79 .79 2.69 2.7
2016 .343 .34 .92 .92 .51 .51 1.50 1.50
2017| .364 .36 .65 .65 .400 .40 469 A7
2018| .330 .33 .92 .92 .370 .37 1.40 1.40
2019| .40 40 .89 .89 .40 .40 1.90 1.9
Baseline| .312 312 .860 | .86 .539 .539 .789 .79
20152019 .339 .34 .88 .88 493 49 159 159
Natural | .19 .19 .50 .50 .5 .5 5 .5

3.1.7.Elemental Carbonaceous Particulate

The IMPROVE protocol uses a thernmgtical refectance method to differentiate between elemental
carbon and organic carbon. Elemental carbon enters the atmosphere almost exclusively because of
combustionTable 34 illustrates the considerable declineelemental carbonaceous particulate from the
basline period of 2002004.

Table 3-4: Elemental Carbonaceous Fine Particulate Matter at the Wichita Mountains

20% Clearest Annual Average 20% Most Impaired 20% Haziest
Year Days Days Days

eg 3 Mm?! | €g ®*n Mm?! €g>*m| Mm? e€g 3 Mm?!
2001 .26 2.6
2002 .12 1.2 .23 2.3 .35 3.5 .40 4.0
2003, .13 1.3 .289 2.9 .35 3.5 44 4.4
2004| .13 1.3 .25 2.5 27 2.7 43 4.3
2005, .16 1.6 .33 3.3 .50 5.0 .61 6.1
2006/ .120 1.20 27 2.7 .40 4.0 .52 5.2
2007| .130 1.30 .25 2.5 42 4.2 42 4.2
2008, .110 1.10 217 2.17 31 3.1 31 3.1
2009 21 2.1
2010| .086 .86 21 2.1 .29 2.9 .36 3.6
2011 .114 1.14 .23 2.3 .33 3.3 41 4.1
2012| .084 .84 195 1.95 .33 3.3 .33 3.3
2013| .078 .78 .168 1.68 .25 2.5 .26 2.6
2014 .086 .86 .164 1.64 27 2.7 27 2.7
2015/ .078 .78 161 1.61 .23 2.3 .23 2.3
2016/ .077 77 .16 1.6 21 2.1 .25 2.5
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20% Clearest A 20% Most Impaired 20% Haziest
nnual Average

Year Days Days Days
eg 3 Mm?! | € g *n Mm?! €eg*m| Mm? €g 3 Mm?!
2017 .072 72 19 1.9 .28 2.8 .30 3.0
2018| .14 14 .20 2.0 27 2.7 .30 3.0
2019, .110 1.1 22 2.2 270 2.7 350/ 35
Baseline| .128 1.28 .260 2.60 .32 3.2 42 4.2
20152019| .0% .95 186 1.86 .250 250 287 287
Natural | .010 .10 .02 .20 .034 .34 .034 34

3.1.8.0rganic Carbonaceous Particulate

Organic carbonaceous patrticulate arises from a variety of sources, including natural biological processes,
fires, and petrochemical industrieégable 3-5 shows a slow and unsteady decrease in this component of
visibility impairment

Table 3-5: Organic Carbonaceous Particulate Matter at the Wichita Mountains

20% Clearest A 20% Most Impaired 20% Haziest

nnual Average

Year Days Days Days

eg 3 Mm? | ¢ gn® | Mm’ eg*m Mm! eg 31 Mm?

2001 1.34 8.2
2002 .61 3.3 1.22 7.3 1.60 9.7 2.30 | 14.7
2003 .69 3.8 1.50 9.2 1.41 8.4 2.26 | 15.0
2004 71 3.9 1.55 9.9 1.54 9.2 3.13 | 22.8
2005 .66 3.6 1.42 8.6 1.93 12.2 264 | 17.7
2006 .54 2.91 1.18 7.0 1.56 9.3 2.09 | 13.6
2007 .69 3.8 1.19 6.97 1.63 9.9 1.84 | 11.4
2008 .58 3.13 1.18 6.92 1.30 7.6 1.57 9.6

2009 1.07 6.4
2010 49 2.64 1.18 7.3 1.30 7.6 2.05 | 14.8
2011 .58 3.15 1.38 8.6 1.61 9.7 2.64 | 18.8
2012 43 2.31 1.026 | 5.87 1.22 7.0 1.43 8.4
2013 44 2.37 .92 5.27 1.09 6.2 1.43 8.5
2014 .50 2.69 .87 4.95 1.04 5.9 1.33 8.0
2015 .58 3.15 1.12 6.61 1.28 7.5 1.60 9.9
2016 A7 2.48 1.02 5.9 1.16 6.8 1.63 9.9
2017 A7 2.51 1.13 6.5 1.36 7.9 1.67 10.1
2018 .60 3.23 1.09 6.5 .99 5.6 1.73 | 12.0
2019 .68 3.7 1.15 7.3 1.04 5.9 2.38 | 16.5
Baseline .67 3.67 1.40 8.63 1.52 9.1 256 | 175
20152019 559 3.02 1.104 | 6.56 1.168 6.74 180 | 117
Natural .16 .8 .33 1.8 .6 3.3

3.1.9.Nitrate Particulate

The IMPROVE protocol uses a special module to capture ions, pariycaoitrate. Nitrate constitutes a
considerable proportion of firgarticulate matter at the Wichita Mountains, primarily on cold, dark, humid
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winter days. The highest nitrate occurs especially in Arctic air masses with temperatures near or below the
freezing point of water and a snes@vered origin region on the northdPhains near or east of Lincoln,
Nebraska, although some such days feature southerly wind as the barely modified Arctic air mass retreats
from Texas. The incidence of these days varigsiderably among winter seasons, and the number of
freezing days athe Wichita Mountainsin a given yearcorrelates strongly with most metrics of nitrate
particulate matter imable 36. Some improvement in recent years may reflect several mild winters
addition to emissions reductions. The years with the most fredairgin descending ordemclude 2014,

2015, 2007, and 2010; those with the fewest freezing days include 2012, 2006, and 2016. Moreover, an
increase in the number of days in recentryedth missing samples decreases confidence in the apparent
trend.

Table 3-6: Nitrate Particulate Matter at the Wichita Mountains

20% Clearest Annual Average 20% Most Impaired 20% Haziest
Year Days Days Days

eg 3 Mm?! | eg ®n Mm?! €eg*m| Mm? e€g 3 Mm?!

2001 1.2 9.3
2002| .432 3.16 1.168| 8.89 2.00 16.1 1.32 | 10.3
2003| .379 2.70 1.36 | 10.9 3.70 315 3.33 | 285
2004 .346 2.52 142 | 11.8 4.16 37.9 351 | 324
2005, .336 2.36 1.06 8.2 141 11.5 1.29 | 10.3
2006| .269 1.97 .92 7.0 1.72 13.7 142 | 11.3
2007| .254 1.80 1.29 | 10.7 3.38 31.1 3.01 | 27.9
2008, .378 2.71 1.00 7.8 2.10 17.4 225 | 18.7

2009 .82 6.3
2010] .25 1.72 1.02 8.0 2.75 22.8 272 | 22.6
2011| .493 3.61 1.13 8.9 3.04 25.6 2.95 | 24.8
2012 .270 1.97 .89 6.9 2.05 17.0 2.26 | 18.7
2013| .325 2.44 .99 7.6 2.68 22.1 2.40 | 20.0
2014 .264 1.86 1.14 9.1 3.08 26.2 2.78 | 23.6
2015 .237 1.76 74 5.5 1.71 13.0 1.33 9.9
2016| .224 1.57 .63 4.8 1.46 11.8 1.18 9.4
2017, .167 1.22 .69 5.2 1.16 8.9 1.03 7.8
2018| .29 2.1 .97 7.5 2.80 22.8 2.86 | 23.0
2019, .33 2.4 .87 6.5 2.063 16.8 1.624| 13.1
Baseline| .385 2.80 1.29 | 10.2 3.28 28.5 2.72 | 23.7
20152019| .249 181 .78 5.9 184 147 1.60 | 127
Natural .023 21 .08 N .16 1.5 .16 1.5

3.1.10. Sulfureous Particulate

The IMPROVE prtocol measures the sulfur content of fine particulate matter. Sulfur particulate generally
enters the atmosphere from the sulfur content of combusted fuels. Coal contains varying proportions of
sulfur, so the ongoing shift away from coalelik continuesd contribute to theonsiderableeduction in
monitored sulfureous fine particulate at the Wichita Mountains. Moreover, EPA mandated lower sulfur
content in diesel fuel and gasoline throughout the United States of America at various timgsheu
obsenational period.Table 3-7 shows that the20% clearestdays show no reduction in sulfureous
particulate. Even after the dramatic reductions in sulfur emissions during the past afodpt@ades,
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sulfureous particulate still leads all other contributorsgibility impairmentat the Wichita Mountains on
an aerage day.

Table 3-7: Sulfureous Particulate Matter at the Wichita Mountains

20% Clearest Annual Average 20% Most Impaired 20% Haziest
Year Days Days Days
eg 3 Mm?! | € g *n Mm eg3m Mm! eg 3 Mm?
2001 3.05 22.3
2002 .798| 5.35 3.25 24.4 6.38 52.5 752 | 62.2
2003 .763| 4.98 3.04 22.3 4.48 35.2 544 | 43.4
2004 756 4.97 2.93 21.3 4.46 34.2 5.29 | 416
2005/ 1.15 7.4 4.08 32.0 9.0 78. 9.6 84.
2006 .88 5.91 2.88 20.7 5.24 40.5 5.54 | 425
2007 91 5.82 2.81 20.4 5.37 42.4 5.77 | 45.4
2008 1.02 6.74 2.73 19.7 5.31 41.7 5.13 | 40.0
2009 2.37 16.9
2010 91 5.96 2.43 17.3 4.49 34.3 4.26 | 32.0
2011 .908| 6.13 2.40 16.8 4.26 315 4.33 | 32.3
2012 .664| 4.38 2.180 | 15.16 3.87 28.0 3.61 | 26.1
2013 .653| 4.38 2.09 14.5 3.45 25.5 3.74 | 275
2014 767 4.97 2.16 15.1 4.06 29.6 3.97 | 285
2015 .644| 4.37 1.89 12.9 3.17 22.2 3.26 | 22.3
2016 496 3.24 1.53 104 2.45 17.2 2.38 | 16.4
2017 459 3.08 1.69 115 3.12 22.4 3.00 | 21.3
2018 .568| 3.78 1.55 104 241 16.9 217 | 1438
2019 .781| 5.2 1.65 11.2 2.537 17.8 2.869| 19.5
Baseline 72 5.10 744 | 22.6 5.10 40.6 6.09 | 49.1
20152019 590 394 552 | 11.3 2.736 1928 2.735| 1884
Natural .007 A9 .029 .76 .06 15 .06 15

3.2. Deciview Visibility Index

The RH Rule in 40 C.R. Part 51, Subpart Balls for analysis of reasonable progress in terms of a
regulatory unit called the deciviefdv), a logarithmic function of the additive extinction factoréniverse
MegametersNIm™?). Table 38 applies this regulatory unit to assewtal visibility degradation at the
Wichita Mountains. The reasonable progress g&sGs)at the Wichita Mountains for 2018, listed in this
table, reflect the reviseBPGscalculated byEPA andincluded in theFedeal Register noticgpreamble
(and assaiated Technical Support Documer)r actiors taken onTexa® and Oklahom& RH
implementation plason January, 2016(81 Fed. Req296, January 5, 20)6AlthoughEPA'sfinal action
was remandedindthereforethis RPG value is not an accurate reflection of the control measuresdteat
actually in place for Texas sources at the end of 2iE@usahe controls required underettiederal
implementation planKIP) were never implemented should be notethatbothvaluesarehigher thanthe
correspondingveragevaluesfor 20152019
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Table 3-8: Deciview visibility index at the Wichita Mountains

20% Clearest Annual Average 20% Most 20% Haziest
Year Days Impaired Days Days
dv Mm dv Mm dv Mm ™ dv Mm
2001 16.9 60.
2002| 9.9 27.1 16.60 | 59.4 22.29| 97. 23.62 | 1009.
2003| 10.2 28.1 17.20 | 62.0 22.09] 935 23.65 | 108.
2004| 9.6 26.6 16.83 | 61.6 22.16] 99.1 24.2 118.
2005/ 10.8 30.1 17.9 68.5 24.4| 122. 25.7 135.
2006 9.8 27.1 16.1 54.7 20.86|] 83.4 | 21.86 | 92.8
2007| 9.6 26.5 16.21 | 56.8 22.43| 103. 22.85 | 106.
2008| 10.0 27.7 15.83 | 53.2 21.11] 85.2 21.61 | 89.1
2009 14.75 | 48.0
2010| 9.3 25.8 1541 | 514 2094 83.0 | 21.67 | 89.3
2011| 104 28.7 16.18 | 555 21.25| 87.7 2291 |101.4
2012 9.0 24.9 15.02 | 485 19.45| 71.7 20.19 | 77.1
2013| 85 23.7 14.30 | 45.5 19.55| 72.7 20.33 | 77.6
2014| 9.3 25.7 15.06 | 49.5 20.43| 80.6 21.16 | 85.8
2015| 8.6 23.8 1405 | 435 18.09| 61.7 18.77 | 65.8
2016| 8.2 22.8 13.2 39.2 16.47| 53.1 17.25 | 57.0
2017| 7.8 22.0 13.7 41.3 17.52| 58.1 17.70 | 59.0
2018| 8.8 24.5 14.1 43.4 18.16| 63.8 19.3 71.1
2019] 9.9 27. 14.1 44.1 17.6| 58. 20.0 74,
Basellne(gggg) 9.92 | 273 | 16.90 | 60.7 | 22.18 96.6 | 23.83 |111.4
20032007 10.01 | 27.7 16.85 |60.7 22.40 |100.2 |23.66 |111.9
average
20082012 9.67 26.8 15.44 |51.3 20.69 (81.9 21.59 |89.2
average
20132017 8.47 23.6 14.05 |43.8 18.41 |65.2 19.04 |69.0
average
20152019 8.65 | 24.0 13.83 | 42.3 1758 59.02| 18.60 | 65.3
EPA-calculated| 9.22 2133
RPG for 2018

3.3. Baseline and Current visibilitgponditions at WMWA
The 5year average impairment fa0152019 on the MIDs is 178&deciviews a21% improvement from
the 20062004 baselinef 22.18 deciviews

Figure 3-1 details the components of light extinction on the MIDs from 200. Particulas of
ammonium sulfate and ammonium nitrate dominate the components oéignttion at the WMWA.
Reductions in S@emissiong(and correspondingpwer ammonium sulfate formatioshown in yellowy
during this period commensurately reduced light extinciibthe WMWA. NO, reductions(and lower
corresponding ammonium nitrate formeat shown in orangeoccurred from 2002019 as well, but at a
lesser rate than S@eductions. Thus, the light extinction attributabléto, has increaseds a percentage
of thetotal, although the total light extinction at the WMWA has decreasedideably.
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Figure 3-1: IMPROVE Annual Average Light Extinction, Most Impaired Days, 2002-2019
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Figures3-2 and3-3 break down individual congments of light extinction for the individual MIDs in 2018

and 2019respectively. These graphs illustrate the seasonality of components to light extinction at the
WMWA. Whereas the effect to visibility due to sulfate particulate stays fairly unifolmaghiout the year,

nitrate particulate clearly dominates visibility pairment in the colder, winter months. Wind patterns in
these months typically flow from north to south, bringing air masses across the plains before arriving at the
WMWA. On the daysdading up to the most impaired visibility at the WMWA air massepée oy
meteorological inversions travel the eastern agricultural plains, which also include larger metropolitan
areassuch as Kansas City and Omaha. Higkiéx emissions from omoad mdile sourcesarelikely a

key contributor to the winteime nitrateparticulate that impairs visibility at the WMWA. Sectiorl.8.

further describes the nitrate particulate contribution at the WMWA.
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Figure 3-2: IMPROVE Daily Light Extinction, Most Impai red Days, 2018
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Figure 3-3: IMPROVE Daily Light Extinction, Most Impaired Days, 2019
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4. Emission Trends

Analyzing emission trendselps to better understand tatect of anthropogenic emissiorm visibility
impairment atClass | areasAt the WMWA, the primarypollutants contributing to visibility impairment
wereammonium nitrate and ammonium sulfdtgingPlanningPeriod 1 The f ocus ofisDEQO® s
on emission®f NO, andSC,. Tales 41, 4-2, and4-3 summarize the national emission inventorytfor
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years2002,2011 (as provided in Table 5-2 of Oklahomé& RH Five Year Progress Reppfeptember
2016, and 2017 respectively for Oklahonflease note that at thiene this report was generate217
was still the most recerdompleteNational Emissiosinventory (NEI) data year available as the 2020 NEI

datahad not been released by EPA yet

Table 4-1: Oklahoma emissioninventory summary for 2002 (Tons)

voC NO PM:s F;'K'Aw ) NH3 SO,
2.5
Point 37,794 158,818 8,636 8,026 24,102 148,761
Non-Point 201,758| 115,407 109,279| 304,560 114,363 11,779
Non-Road 47,863 49,396 4,580 433 4,434 4,708
On-Road 99,924 142,592 2,459 879 280 4,773
Biogenic 988,314 35,909 0 0 0 0
Total 1,375,653 502,122 124,954| 313,898 143,179 170,021
Table 4-2: Oklahoma emission inventory summary for 201Tons)
voC NO PM2s PMo- NH3 SO,
PM> s
Point 48,559 162,222 8,600 5,266 6,500 118,992
Nonpoint (Area) 284,354 103,506 89,167 554,650 103,782 4,078
On-road mobile 54,975| 115,105 3,555 3,011 1918 516
Non-road mobile 27,815 24,650 2,316 107 30 63
Biogenic 1,185,031 42,428
Event 243,573 20,193 93,067 109,819 16,944 9,601
Total 1,844,307| 468,104| 196,705 672,853| 129,174| 133,250
2011-2002Change 225,081 -54,211 -21,316| 249,136 -30,949 -46,372
Table 4-3: Oklahoma emission inventory summary for 201{Tons)
vocC NO PM2zs PMao- NH3 SO,
PM:; s
Point 52438 91,762 8,357 2,461 4,063 70,130
Nonpoint (Area) 676468 133,587 88,782 456,501 110,878 1,350
On-road mobile 36947 72,377 2,185 1892 1,580 409
Non-road mobile 15,052 12,910 1,274 68 24 27
Biogenic 452,714 50,091
Event 235,599 20,684 90,787 16,342 16389 9,634
Total 1,016504 381,411 191,385| 477,264| 132,934 81550
20172011 Change -584,320] -116,670 87,747 -85,770 20,704 -42,098
20172002 Change -359,239] -170,801 66,431 163,366 -10,245 -88,470
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Figure 4-1: Oklahoma Point Sourcesin National Emissionslinventory, total emissiongtons per year, 2011 and 201)7
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NOx and SQ emissions haveonsiderablydecreased from 2011 to 2QX&specially from the poirgtource
sector. Note, the NEI reporting structure changad2008 a d d i n gven@a n s éar wildfires and
prescribedurning sourceand moving biogenic emigsis into the nonpoint categolyEQ has removed
the biogenicemissions totalfrom the nonpoint sourceategory inTables 41 and 42 andreportedthem
separately for easier comparisorptevious reportsAlso notethatthe2017emissiondotalslistedin Table
4-3 were significantly lower thanthe predictedemissions totalfor 2018 givenin the2016RH Five Year
Progress Repo(Table 53) for all parametergxcept PMsand PMo - PM..s. PM datawere particularly
affected bythe addition of the evenestor(PMzs) ard changs tomethoablogiesfor estimatingnonpoint
emissions Mo - PMs.s).

Both DEQ and EPA reognize thaElectric Generating Utilities (EGU®) generaklaresignificantsources
of NO, and SQ emissions For certainEGU units, emissionsare required to be reported to EBAClean
Air Markets Division (CAMD) on amore frequenbasisthan the NEIFigure 4-2 lists morerecentdata
from CAMD for this subset of point source inventarf emissionsto show theconsderablereduction in
emissias that have occurred since 2011 for the EGU sgtiaitrend continues
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Figure 4-2: 20111 2020Emissions from EPA Clean Air Markets Division, Acid Rain Program (ARP)
Oklahoma EGU Emissions
100000
90000
80000
70000
60000

50000

Tons

40000
30000

20000

10000 ¥

0
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Year

— SO2 (tons) NOx (tons)

The majority of S@ emissions continue tbe attributed to the poirdourcecategoy of the inventory
During Planning Period Dklahomds focus will be on evaluating controls for point sourdesentoried
emissions of S@decreased by approximately 35% from 2011 to 2@l#end likely to continue as
evidenced by the major reductiomehievedafter 2017 as Planning Period Icontrols were fully
implemented (see Section 5.2).

NOx emissioms are not dominated by one source category, but ingeadheavily contributed to by the
point, nonpoint, and eroad sectorsFigure4-3 displaysthepercentage dilOx emissions from the 5 major
categories for 2014 and 201Total NO, emissions decreased almost 16%m 2014 to 2017 with point
sourcereductionsof 27%. While NOx emissions from nonpoint sources decreased from 2014 to 2017, it
wasnot as drastic as point sourceBhereforeg the proportion oNO, emissions attributable to nonpoint
sourcesncreased slightly for this time periodlthough am-road emissiondecrease slightly from 2014

to 2017 DEQ lacks the authority tequire conils forthe onroad seair andwill continue to rely on EPA

and other federal entities éffectmeaningful emissions reductions for this source category
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Figure 4-3: Relative Contribution of Each National Emission Inventory Category to TotalNOx Emissions in Oklahoma
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NOx emissions in the 201d4nd 2017 NElIs for Oklahoma were further split inteeparate categories to
analyze contribution from the oil and gas secféigure 44 shows that oil and gas operatipngetheras

a point or area sourcacounted for 38% and 35% of the NOx emissiondn Oklahoma(with biogenics
removed from consideratioir) 2014and 2017, respectively

Figure 4-4: NOx Emissions Without Biogenicsby NEI Category

OK 2014 NEI OK 2017 NEI
Area:
Exploration ’
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DEQcontinues to have one of the most robust permittiognams in the country for oil and gas operatjons
and manyoil and gassources that woultypically be consideredareasourceqi.e. midstream oil and gas
sourcespreaccounted founder the point sgue category in Oklahomas of 2011 In addition,DEQ has
been on the forefront of developing accurate emission estimates for thetts@etgh theNationalQil and
GasEmissionsinventoryCommittee. Starting in 2014, DEQ began supplgiactual, collectedata to the
NEI for theoil and gas production sowcategoryather than data generateddssumptiong the Oil and
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Gas Tool. Thishift in the way datavas reported resulted in an increase in the emissions considered from
the area sarce category.DEQ will continue to evaluate oil and gas activityeogtions, and air quality
permitting standardso maintainappropriate control of emissions, includifNg,x. Where appropriate,
larger oil and gas point sourclkave been evaluated for potentiD, controlsduring Planning Period.2

The sheenumberof small oil and gassourcesmakes itextraordinarilyinefficient and impracticabldor

DEQ, a state agency with limited means,evaluate eackourceindividually for possible emission
reductions As of 2022,EPA hasproposed regulatiafor oil and naturagas sourcethat, if finalized,
would havethe cebenefit of reducing N@emissiondrom this sector.

5. SIPProgress Report

The most recent progress report from DEQ was submitted on September 2&riziih&napproved by
EPA on June 28, 2019 hat progres report analyzeloth theemissions oWisibility -impairing pollutants
and the danges invisibility at the WMWA for the five-year period of 2002013 for consideration of
control measure effectivenesSection4 of thisSIP Revision includes an analysischanges iremissions
of visibility -impairing pollutantsincethe period covered iye last progress repofithe currentanalysis
of reasonable progress therefore incluthes most recently available visibility monitoring daksough
2019, and therefe will be included in this analysis of reasonable progrEiss.next Syear progress report,
as required by 40 C.F.R51.208(f), will be submitted to EPA by January 31, 2025.

5.1. 20101 2018: Planning Period 1
Oklahoma submitted to EPits Planning Period RH SIPaddressing regional haze on February 18, 2010.
This submittaincludedBART determinations fot3 units atsix facilities (all electric generating units) in
Oklahoma.EPA approved the determinatidios severunits EPA approved E Q6 s B ArRifatiaise t
for NOx and PMand disapprovethe determinatios for SO on six units, effective January 27, 20026
Fed. Reg. 81728, Dember28, 201). Inthe same action, EPA issued a federal implementation plan (FIP)
for the six unitsfor whichit disapproved BARTSO, determinations.Following a settlement agreement
covering two of the units affected by the FIP, EPA apprdliedPlanning Period 1 RBIP Revision on
March 7, 2014, to incorporate new control requiremgris=ed. Regl2944 ,March 7, 2014.

Table 5-1: First Planning Period Sources

Facility Name BART Emission Units | Pollutants Evaluated
OG&E Seminole Units 1, 2, 3 NO«

Generating Station

PSO Comanche Power Units1 & 2 NOx

Station

PSO Southwestern Power| Unit 3 NO

Station

OG&E Sooner Units 1 & 2 SO, NOy, PM
Generating Station

OG&E Muskogee Units4 &5 SO, NOy, PM
Generating Station

PSONortheastern Power | Units 2, 3,& 4 Unit 2: NOx

Station Units3 & 4: NOy, SQ, PM
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5.2. Status of control measure implementation
All required control measures from the Planning Period 1 have been constructed and cooteuatto
Therequirements thd&PAapproved odaruary 27, 2012had a deadline of five yeaaterEPA approval,
thus January 27, 2017. The deadline for meeting the FIP requirements at OG&E Muskogee and Sooner
was laterextended to January 4, 2019. RIPSO entered intosettlementagreementaind First Amended
Regional Haze AgreemefiFirst Amended Rgional Haze Agreement, DEQ Case Noi 026 (March
2013)to address the FIP for Units 3 and 4letNortheasterfPower Plant The AEP/PSRegional Haze
Agreement was part of the 2013 Oklahoma Regional Haze SIP Revision, which was approved by EPA in
theMarch 7, 2014 final ruleIn accordance witthatagreement, Unit 4 was retired 2016 and Unit 3 is
now achieving an interim emission rate for.S@he primary significant remaining requirement from the
AEP/PSORegional Haze Agreemetd for Unit 3 atNortheasterrio incrementally reduce the capacity
factor until itsmandatoryretirement by December 31, 2026.

5.3. BARTsubject Units
All thecontrols requiredby Planning Period Were on BARTFsubject units Below is a discussion of each
facility, the BART-applicable unitsthe emisson controls added, and the federally enforceable pénmit
whichthe control and emission limgtarerequired.

5.3.10G&E Seminole
Pamit 20151986 TVR3, issued August 14, 201i&corporates the following BART limits:

Table 5-2: BART control and emission limits for OG&E Seminole Units 1, 2, 3
Unit 1 Unit 2 Unit 3

Control

NOy control

Combustion controls
including: LowNOx
Burners, Oveife Air,
and Flue Gas
Recirculation

Combustion controls
including: LowNOx
Burners, Overfire Air,
and Flue Gas
Recirculation

Combustion controls
including: LowNOx
Burners, Overfire Air,
and Flue Gas
Recirculation

NOy emission rate

0.203 IbMMBtu
(30-day rolling avg)

0.212 IbMMBtu
(30-day rolling avg)

0.164 IbMM Btu
(30-day rolling avg)

Addi t i on alTitleyV, sen@adidudd fegort covering the time perioidDecember 21, 2018 to June

21, 2019, indicates the facility has remained in compliande tivése limits.

5.3.2AEP/PSO Comanche
Permit 20160646 TVR3, issued August 10, 2017, incorporates the following BART limits:

Table 5-3: BART control and emission limits for PSO Comanche Units 1 and 2

Control

Unit 1

Unit 2

NOy control

Dry Low-NOy burners

Dry Low-NOy burners

NOyx emission rate

0.15 IbMM Btu

(30-day rolling average)

0.15 IbMM Btu
(30-day rolling average)

Addi t i on ditldWsemiaArBid@ort covering the time period of April 1, 20b%September 30,

2019, indicates the facility hasmained in compliance with these limits.

5.3.3AEP/PSO Southwestern
Permit 20160341-TVR3, issued December 3, 201&orporates the following BART limits:
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Table 54: BART control and emission limits for PSO Southwestern Unit 3

Control

Unit 3

NOy control

Low-NOx burner with overfire air

NOy emission rate

0.45 IbMM Btu (30-day rolling average)

Addi t i on alltld Wsemidnhi8i& éeport covering the time period of March 1, 26 ®ugust 31,
2019, indicates the facility has remained in compliance witlethests.

5.3.40G&E Sooner

Permit 20160552TVR3 (M-4), issued May 29, 2019, incorporates following BART limits:

Table 55: BART control and emission limits for OG&E Sooner Units 1 and 2

Control

Unit 1

Unit 2

NOy control

Low-NOx burner with overfire air

Low-NOy burner with overfire air

NOy emission rate

0.15 IbMMBtu
(30-dayrolling average)

0.15 IbMMBtu
(30-day rolling average)

PM 1o control

Existing electrostatic precipitator

Existing electrostatic precipitator

PM 10 emission rate

0.10 IbMMBtu
(3-hour rolling average)

0.10 IbMM Btu
(3-hour rolling average)

SO; control

Dry-gas desulfurization

Dry-gas desulfurization

SO, emission rate

0.06 IbMM Btu
(30-day rolling average)

0.06 IbMM Btu
(30-day rolling average)

*The deadline to meet FIP linsitvas extended to January 4, 2019

Addi t i on alTitleyV,semia@ntudt r@mort covering the time period of February 25, 2018ugust
25, 2019, indicates the facility has remained in compliance with these limits.

5.3.50G&E Muskogee
Permit 2008271-C (M-13), issued August 13, 20liBcorporates the following BART limits:

Table 56: BART control and emission limits for OG&E Muskogee Units 4 and 5

Control

Unit 4

Unit 5

NOy control

Low-NOx burner with overfire air

Low-NOy burner with overfire air

NOyx emissbn rate

0.15 IbMMBtu
(30-day rolling average)

0.15 IbMMBtu
(30-day rolling average)

NOy emission rate 822 Ib/hr 822 Ib/hr
(30-day rolling average) (30-day rolling average)
NOy emission rate 3,600TPY 3,600TPY

(12-month rolling)

(12-month rolling

PM o control

Existing electrostatic precipitator

Existing electrostatic precipitator

PM 10 emission rate

0.10 IbMMBtu
(3-hour rolling average)

0.10 IbMMBtu
(3-hour rolling average)

PM 1o emission rate 548 Ib/hr 548 Ib/hr
(3-hour rolling average) (3-hourrolling average)
PM 10 emission rate 2,400TPY 2,400TPY

(12-month rolling average)

(12-month rolling average)

SO; control

Dry gas desulfurization*

Dry gas desulfurization*

SO, emission rate

0.06 IbMM Btu
(30-day rolling average)

0.06 IbMM Btu
(30-day rolling average)
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*The deadline to meet FIP limits was extended to January 4, 2019

OG&E opted to convert units 4 and 5 from cbedd to natural gadired, which was completed February
18-21, 2019. This conversion and the associated limitdo@iincorporated intds next issued permit.

5.3.6 AEP/PSO Northeastern
In accordanceavith the AEP/PSO Regional Haze Agreememid the2013 Oklahomd&H SIP Revision,
Unit 4 was retired in 201&ndrequiredcontrols were installedn Units 2 & 3.

Permit 202-918 TVR2 (M-2) includes the following BART limé

Table 5-7: BART control and emission limits for PSO Northeastern Units 2 and 3

Control Unit 2 Unit 3*
NOy control Low-NOx burner with overfire air | Low-NOx burner with overfire air
NOy emission rate 0.28 IbMM Btu 0.15 IbMM Btu
(30-day rolling average) (30-day rolling average)
SO, control N/A Dry-sorbent/carbon injection
SO, emission rate 0.40 IbMM Btu
(30-day rolling average)

*for Unit 31 per theRHA i the SO, emissionrateis under reviewo determinef a lowerrate is appropriate

The AEP/PSORegional Haze Agreement, under revised paragraph 26, subparagraph E, required AEP/PSO
to develop and propose a monitoring program for Unit 3 to test various operating profiles and other
measures in ordeo determine whether increased ;.S®moval efficiemiesi more stringent than the
permitted 0.40b/MMBtu SO, emission limit shown in Table-B above can be achieved at Ur8tduring

normal operations using existing DSThe AEP/PSO Agreemeatso condined additional requirements

for Unit 3 dependentrmothe results of the required monitoring program.

PSO developed and i mplemented the momniMonitaringng pr o
Program for Northeastern Power Station it 0 d a 25¢2019,2auDiE®. Based on the results of the

SO, Monitoring Program, PSO concluded that the lowest target emission rate sustainably achieved
consistent with the conditions in th&P/PSORegional Haze Agreement is 0.BBVIMBTU on a30day

rolling averagebasis, and that the resulting federally enforceahiéssion rate should be 0.R/MMBtu

ona30day rolling average basi s. DEQ concurs with P
for Unit 3 should be revised to 0.8YMMBtu, and this revisedimit will be incorporated into a future

permit modiication.

Additionally, the AEP/PSO Regional Haze Agreemesrjuires thatnit 3 will decrease the annual capacity
until retirementoy December 312026, as follows(quotedfrom subsectior{1)(g) of AttachmentA to the
SettlementAgreement)

The [Regional Haze AgreemenBHA will require that beginning in calendar year 2021, the
Annual Capacity Factor (calculatedr each calendar year as a percentage of MWH based on a
rated capacity of 470 MW times 8760urs) for the operating codired generaing unit at
Northeastern Station will be reduced as follows:

i. to no more than 70 percent in calendar years 2021 and 2022;
ii. to no more than 60 percent in ealdar years 2023 and 2024; and
iii. to no more than 50 percemt calendar years 2025 and 2026.
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5.3.7Summary of Planning Period 1 Emission Reductions
Table 58 and Table ® summarize mission reductions resulting from implementation of BART as of the
end of the first RH Planning Period.

Table 5-8: SO, Emission reductionsachieved fromPlanning Period 1 control measures

Source Unit BART baseline Emissionsin 2019 Net reduction
emissions (tonsSOy,) (tons SOy) (tons SO,)
1 9,394 307
OG&E Sooner 17,377
2 8,570 280
4 9,113 2
MOGIfLE 18,115
uskogee 5 9,006 )
PSO
Northeagern 31,779 4,216 27,563
Total 63,055
Table 59: NOx Emission reductions achieved from Planning Period 1 control measures
Source Unit BART baselineemissions Emissionsin 2019 Net reduction
(tonsNOy) (tonsNOy) (tonsNOy)
OG&E L 4,068 409
; 2 4,248 290 9,720
Seminole
3 2,636 533
1 1,393 23
PSO Comanch 2,731
2 1,385 24
PSO
Southwestern | S 2,136 889 1,247
1 7,266 1,273
OG&E Sooner 10,373
2 5,689 1,309
4 5,258 274
MOGk&E 10,441
uskogee 5 5,709 52
PSO 2 2,861 512
Northeastern | 3 and 14,839
4 13,971 1,481
Total 49,351

5.4. Visibility conditionsand progress
In conformity with a previous version of the federal regional haze rule, pfeRaredand submitted an
implementation plamevision for the first planning peripcand EPA approwk some parts of this plan,
including some sections that analyzed the ha2i@%t of days at the Wichita MountainsSection3.1.2
hereinpresents statistics for visibility at the Wichita Mountains since the establishment of the monitoring
station in March2001 After DEQ submittedts proposed implementation plan revisitor the first
planning periodEPA updated the regional hazaguldions to require that implementation plaomsider
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insteadthe mostimpaired20% of days The current version of theHRRule requiresthat the progress
report inthe Planning Period 2 RH SiPn c | thedliferefice between current visibility conditions for the
most impaired and least impaired days and baseline visibdrigitionso

The averagevisibility metric on themost impaired20% of days forthe five-yearperiod 0f2015-2019 at
the Wchita Mountainswas 17.58 deciviews, an improvement ofl.60deciviewsfrom 22.18deciviews
during the baseline period (20eD04). Additionally, no degradation of visibilityoccurrel on the20%
clearestdaysduring Planning Period ;1the visibility metric on the cleane20% of days improved from
9.92deciiewsduring the baseline period of 20Q004 to 8.6%leciviews during théive-year period of
20152019for a difference oll.27deciviews The 201&easonable progress goal (RP&)the WMWA,
as submitted by DEQ in tlilanning Period RH SIP (February 8, 2010) is 21.33 deciviews the haziest
20% of days. Visibility conditions at the WMWA improved such that the submitted RR&s mety the
end of Planning Period 1 in 2018 full analysis of visibility conditions at the WMWA can be found in
Section 3.

5.5. Changes in impairment contribution
Sulfate and nitrate emissions are the major contributors to visibility impairment\AMVEA. As SO
emissions have decreaseohsiderably(see Sectio®. Emissionsnventory) the contributiorof nitrate
particulatehas increasesee Sectio. Visibility Monitoring). Emissions of S©@andNO, have decreased
substantiallyin both the poihand nonpoint sectarkighlighting the effects of ongoing air pollution control
programs implemented by DEQhefollowing graphillustrateschanges in SEandNOx emissions from
20021 2017

Figure 5-1: Changes in SQand NOx emissiors from 20022017

Annual Emission Inventory Totals NO,, SO, (Tons)

500,000
450,000
400,000
350,000
300,000
250,000
200,000
150,000
100,000
50,000
0 2002 2005 2008 2011 2014 2017
mNOX 442,903 356,185 463,951 445,869 423,636 381,411
mS02 167,478 131,051 148,710 123,649 109,210 81,550
ENOx mSO2

5.6. Significant changes in anthropogenic emissions impeding progress
Emissions of allmajor contributors to visibility impairment at the WMWA have decreasiade the
analysis provided in thénitial SIP revision for regional hazeDEQ notes that theeductions in
anthropogenic emissions, especially for,S®ere greater than anticipatadpart due taa large shift in
EGU generation from coal to natural gdkacross the countphat could not have been predict&ther
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EPA regulatory actions alsodad in these reductionsProgress toward the reasonable progress goal
establishedor thefirst planning periochas not been impeded by any anthropogenic source or sector of
emissions.

5.7. Adequacyfimplementation plan

As evidenced by theisibility monitoring datg presented in SectioBy theapproved OklahomRlanning
Period 1 RH SIRvas more thansufficientto meet the reasonable progress goal establishBthiming
Period 1 The 20142018 visibility index on the haziest daigs2.3 deciviews better thathe RPGthat
DEQ proposed and submittdcbm Planning Period .1Additional progress towardhatural conditions
continues on track for meetitige target visibility conditiongoalbefore the 206éndpoint. EPA modeling
projectsthe 2028 visibility index orthe most impaired day® be0.43 deciviews better than the URP
glidepath.

6. 20181 2028: Planning Period 2

In amendments to the RH Rule, effective January 10, 2017, deRfed the due date of the Planning
Period 2 RH SIPs until July 31, 2021, to beiteegrate with other federal air program requireme@gs (

Fed. Reg. 3078January @, 2017). The delayed deadline shortens the time remaining in the planning
period br the RH SIP to be reviewed, approved, and implemented from the normal ten years to seven years,
which means much of the progress possible during this planning periabldedy been realized as a result

of completed or partially completed implementatwinPlanning Period 1 actions and other regulatory
changes. Any requiremenrftsr implementation of additional controls during Planning Period 2 must be
limited to only th@e control measures shown to be -@ifctive at reducing visibility impairing paition

per the fowfactor analyses. The work on Planning Period 3 (2ZB283) will begin shortly after the
submittal of this SIP and possibly before EPA approval of thH¥s Bl addition to the advanced progress
made during Planning Period 1, EPA modekhgws that visibility impairment will continue to decrease
during Planning Period 2 at a pace better than the uniform rate of progress at the WMWA and at other Class
| areas where Oklahoma sources may impact visibility, as demonstrated below.

6.1. Visibility conditions at the WMWA
The most recently availabteyear period ofMPROVE monitoring data for the Planning Period 2 analysis
is 2015-2019. Table6-1 shows thé&-year average dadew indexon the20%most impaired days ariD%
clearest days at the WMWA.

Table 6-1: Baseline, current, and natural visibility indexat WMWA

Average deciview Average deciview index| Deciview index for
index for 20002004 | for 20152019 natural conditions
baseline

Most Impaired Days 22.18 17.56 10.19

Clearest Days 9.92 8.33 4.20

Figure6-1 shows théreakdown of particulate species on thest impaired days at the WMWA for 2015
20109.
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Figure 6-1: Average Annual Light Extinction, MIDs, 2015-2019

Courtesy: Western Regional Air Partnership

Nitrate andsulfur particulateconstiute the greatesproportionof impairment contribution at thé/ichita
Mountains. IMPROVE data also provide statistics for saliseil, elemental carbon, and organic carbon
fine particulate and coarse particulate matirealgorithmconsiders althlorine and chloride particulate
(labeled as sea salf}s entirely natural and therefore not subject to regulatory action. The fine soll
particulate adginatesin large parfrom windblown dustwhich originategrincipally in the Sahara region
of Africa onthe days with th@reatest quantity of fine soilsElemental carbon particulaterivesfrom
combustion of organic matterspecially in firesalthougha small portiororiginatesrom industrial sources
and automobile engine€ven federal land managdn comments on this implementation plan admit to
useof fire as a langdnanagement practiceThe complexities obrganic chemistryn the atmosphere
complicated identification afhe sources of organic carbonaceous particulate mhtieseasonatycles
and analysis of daily datsuggest alominantorigin in the natural processes of plant lifith a notable
contribution fromburning vegetation.Coarse mass episodesrrespond to North American dust storms
butsome of the coarse mass onbtedly includeshelargest particlefrom other sources, especially pollen
grains, sulfur, and nitrates.In summary, sources ofchlorine, finesoil, coarse mass, elemental
carbonaceoysand organic carbonaceous particulate matt¢ine Wichita Mountais and their pregrsors
include a preponderance wétural sources and othewurcesot well characterized in existing emission
inventories

In contrast to the foregoing categories, sulfur and nitrate particddaggnate pimarily from
unambiguously anthropogenic soes well definedin Oklahoma inventories andational emissions
inventory and subject to permitting and other regulation from EPA and air pollution control agencies
Moreover, sulfur and nitrate still contribute the majodf visibility impairment atthe Wichita Mountains
Therefore, DEQ chose focus on NQand SQemissiondor analysign this implementation plan revision

6.2. Longterm strategy development
A long-term strategyL TS) for improving visibility conditions during theecond planning peril ending
2028is required byl0 C.F.R8§51.308¢f)(2) of the RHRule. In developing the LTSy state mustonsider
1) the cost of compliance; 2) the time necessary for compliance; 3) the energy aaid goality
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